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1 . To describe t:-.= r-thoc used to calculate fallout casualties 
and the rationale for the selection of raiiation shieldin.^ factor 
Tor U 3 S in "ths siCcinolss . 

DISCUSSION 

..^^lou^ near ground sero for use 

n tro -• .u.. . _ . 

— c. rr.cC'Sl 2.S bncad directly'’ on the r.ioce'' 

WSZC- Sssearch Henorandiun Ho. lo, and is identical v;ith that used 

.^n uhs calculations of the Joint ./itcinic Haapcns Planning laanual. 

3 • — li3 3r*S2. ^3ljLClZ” niCCt 0 *'- ^ 3 C 2 »rir: jf. j , 

cao unS.^ dc3CriD6d in 

VJSSG- Hesearoh MenoranduT. Ho. 5 , but uses scr.suhat sore up-to-date 
^ ^ and v.’ill be cescribad in'-;ore detail. 


rr-V7 ', ; 




Lcse of che fact chat I'allout '.vind condi- 

uaons cannot be predicted in advance of an attack. Therefore 

(except for the snail percentage of fallcut v.'hioh is deposited 

in the l-nnisdiats vicinity of ground zero), the areas hazarded by 

-2l12cu 1: from a-v hnr=5-?- - 

-j o- DUPs. i-oinu Ca;::iOu 03 ppecictcd in advance 

xt 20 only taovm that most of the fallout will cone do 5 cn sonewhsr 

in .the general vicinitp^ of the burst point (usually v.-ithin a f ev, 

n’unu'' :d naaes). The model, therefore, makes the s-s-ui ■! 

assu -;tion that the actual location of the fallout is rando.-nly 

loca d somevrhera in the general vicinity of the burst point. Poi 

pure us of the calculation the total national area is divided 

into number of regional sub-areas and the expected fallout 

cas-.-:, cos in each sub-area, ac’e ccuputed as if the fallout from. 

ec.c. -cnavicn ’were randomly located 'within the sub-area. This 

15-1. .. I.. calouiation toget.ner v;ith seme simplifying mathematical 
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sever-c-I orcasior.s ar;aiv;s-c (ie^;ailsd ca?.cui£-bi.c.i3 cone bo'c-h ir.sica 
aad cwtsida V.’SEG, c-.r.d have been fcva-.d to be ir. aood a^reeKeat 
v.'ith the results obtained rr-o~ the r.ore detailed anaiyois. 

5. However, sines the publication of HM-5, a nuaber of refine- 
nents have ooc-orred in the state of the art in fallout calaula- 
ticn, so that it is no longer appropriate to r.ake-usa of enactly 
the sane dose vs. area relations to describe fallout areas fron 
a single detonation. For this reason the basic input data for tl 
r.ocel have been revised. The basic dose vs. area data used in ti 
n ^,.-5 i-vn-ror* CH tl-S old RAiTD I-i-3ir*orai^2i 

e 05.G£d on c-h= r»ore recen'.^ 


preGsr.t calcuj-a'c^cr, a: 
p-'-lcS9 




Merncrar^di-ini I-ic. 10. 

6. The dose vs. area results in Hs'ccrano-an No. 10 depend no-., 
only on yield, but on wind velocity, and wind shear as v:ell._ an 
order to obtain a typical or reasonable estimate of this relation 
the dose vs. area relation v.'as based on an expected value analysis 
in which the expected area of each dose contour was computed 
using a mixture of ;-;eapcn yields from 1 kO £.C mejja^v.nw an^ c. 
mixture of wind velocities and wind shear conditions. Actually 
the results in terms cf percent casualties fer a given nuuber of 
megatons are not very sensitive to the differences involved in 
the mixture. The mixture v;as used only to give as typical an 
estimate of casualties as possible. 

7. The doses used in the calculation are based or. the maximum, 
biological dose contours of Pd'i-10, v;hich are essentially equiva- 
lent to 9S-hcur cumulative doses integrated from tne tame 
arrival of the fallout. The yield mixture chosen contained equal 
a.mount3 by megatonage of 1, 3, 10, and 30 megaton v;ea?ons. The 
wind conditions used contained 0, 10, 20, 4C, and oO iciov, wj.r.Co 
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ci^j’aa. vhen the- prcbabilltv dic-ti-ibxitio.i 
F^^.(D) , ia sivon by; 


'2y 


(D)= r ?y (D^; (r; . n_,) a2__ _ 


This formiola vras evaluated in an iterative procedure which began 
v;ith the dose area relation given above and built .up by successiv 
factors of two to the realistic attach densities. 

1 shov;s the results of this integration, in heav^'' 
lines plotted on log normal graph paper for comparison with the 
log normal appro.ximation of Rri-5. The para.meters of the simpli- 
fied formula of ?Ji-5 were adjusted to give a good fit to the 
results of the integration for 1.2 tons fission/;ni. The lisr.ht 
lines in Figure 1 show how this apprcninatlcn as used in the 
3 ^ 32-s comp2.r3s ths rssults cf* 'th.e dstailsd 

VJniie L-ne accoT'acy of the fit xs inevitably not perfect, it seens 
sufficiently good fer the purpose of the analysis. 


12. The calculation of area 
depends on breaking the area t 
homogeneous, contiguous sub-ar 
be obtained it is necessary th 
large that they exceed the siz: 
yet small enough that they can 
in atuack density from one are< 


casualties by the method of ?JvI^5 
o oe attacked into more or less 
eas. In order for valid ansv;ers to 
et the suD-areas be sufficiently 
e of individual fallout patterns 
properly allov; for major difference 
a to another. Sample calculations = 


for the United States were carried out usi 
as the sub-^arc-as. 'The calculations u'ere t 
tvrelve major regional areas in the ccuntrv 
attacks the differences in results viere no 
percent in the estimated population casual 
v;as concluded that the use of sub -areas as 
lead to serious errors in the results, and 
in all the calculations of this :*eport. 


.ng individual states 
hen ropeeted using only 
Even for. optimized 
t more than 1 to 2 
ties. Consequently it 
small as stp.tes did .nc't 
these areas were used 
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SEL'ECTIOM 0"^ S^iZEIjDllTn' 

1^. The sslsctlcn of shielding factors for calculations of this 
t^^pe is alvrays somevrhat arbitrary^ since the actual factors vrhich 
should be applied depend not only on the available shelter, but 
also on the behavior patterns of the population. Tlie specific 
distribution of shielding factors used in this calculation for 
the unsheltered pcpulaticn has a riedian residual nvunber of . 3 ^ 
vrith a riaxiniuir- of .50 and a uiininuTi of about .03. -This is 
intended, to correspond to the psrfcrnance of a relatively un- 
disciplined population, making reasonable use of readily avail- 
able shelter. Best available residential shielding factors 
estimated for CCDM by DASA correspond tc slightly better shield- 
ing factors, giving residual numbers about 30 tc 50 percent 
lov;er than these. The difference betv;een these two sets of numbers 
is- intended tc reflect the failure of a real population to find 
and r.ena.in in the areas of best available shelter. The uiicsrtain- 
ties concerning the shielding factors for this unsheltered case, 
even though they are Quite large, are net enough to introduce 
major errors in the estimated casualties. 

15 * Hov:ever, the shielding factors used for the sheltered case 
are much more uncertain. Since the purpose of the analysis of 
a sheltered case in the United States is to compare the effective- 
ness of shelters ;;ith active air defense and offensive counter- . 
force systems, it v;as decided to use a conservative estimate of 
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or rne err 


16 , The 
rsdiation shiel 
residual number 


to use such e resiiuel nunbsr as a single time averaged result 
because cne population cannot remain permanently in the she'te*'** 
Tne specific tine average residual nunber of .03 used as the 
sheltered case can se obtained by continuous 
occupancy of the shelter for about one month viith little or no 
snej.'.,er i-hereaiter. The same residual nuifoer can also be achieved 
— Oi 0'-,ner v.ays ’‘/nicn are probably consicerably 

mere lUcelj’, ror anstance^ continuous occupancy oi the shelter 
icr uen cays rcllov/ed by intermitt ant evpesure outside the shelter 
eo^i\c.len^ to acou^/ ej.£iht hours a cay v.'ith normal environmental 
snieldingj for aoout the next three months, produces about the 
sa-me time averaged residual number* If shelters are available, 
an^ are acequately stocked, as they can be, v/ith pro\'lsions for 
aoout one month of continuous occupancy, then it is clear that 
. esidual numbers considerably better than .03 can be obtained. 

Thus the use of a median residual number of .03 for the sheltered 
case seems to represent a clearly conservative estimate of the 
effectiveness of shelters. That is, the effectiveness of the 
'noloers snculd actually be considerably ‘better than this, 

17. 'Cn the other hand, it is not at all clear hov; much better 


r shelt 


er perz'ormance might actually 


If one carries out a 


uaj.cuj.awj.cn of aosage that .might be received by a really 
.j.-dascr22uanea population, very large improvements appear to 
possiDue. ?cr Instance, if very good shelters, HH .OOOp or 
ter, were occupied continuously for one month followed by 
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.t all clear 


uce of such shlel 


result in a gross cveresthnate of the ef factlveness of shelters. 

iB, Moreover^ the calculations indicatecl above are based only 
on the effects of ercternal garjna radiation in the production of 
fatalities within a r.cnth or so. As a shelter progran beccrTies 
mere effective in protecting the population against this primary 
hazard (v:hich for an unsheltered population is by far the most 
serious problem), ether hazards vrhich previously v;ere of lesser 
importance begin to create a comparable threat. 

19- V.hile it is not easy to estimate quantitatively the impor- 
tance of these factors they do create problems vfnich tend to 
. reduce the effectiveness of a shelter prcgraiti in achieving v?hat 
otherwise might be its ultimate capability. Two of these problems, 
specifically le'o]-:emia and sterility, merit special consideration. 


20. There is an inaication mat even if the numan exposure zo 
radiation is kept lov: enough to avoid serious radiation sickness, 
the cumulative result of lov/er doses over a longer period of time 
can produce sterility. This concept is based on a v;ell-ccntrolled 
and documented sequence of experiments v;ith male Beagle dogs, 
v;hich demonstrated that a total cumulative dose in excess of 350 
roentgens produced permanent sterilit:^^ in the dogs, regardless 
of the exocsure rate so long as the dose per week exceeded Ip 


roenvgens « 


nee the other biological resoonses of Beagles- to 


Annex to 


Enclc;:>u:*e ’ A' 

V/SEG Report ho. pO 


53 






oiear.y -che ?rc1:ias3 of health and aum'ival for- the- pcoula- 
tion become pregr-essively more difficult as the attack density is 
inersasad even if one ignores entirely the effects of earl” 


Tr ^ ^ 


rays in prcducin- direct casualties. Thus, v;hlle it is possible 
in principle to obtain very high shieldir.s factors against early 
ganona radiation, it is not at all clear that the increase in the 
nuTiber of survivors v:culd be nearly as large as one might estimate 
vjhsre only the effect of the early gama:a radiation is considered. 

2^, me shj.ej.aing lacvors selected for the sheltered case vrere 
chosen to be sufficiently conservative that it is almost certain 
■chat a vrell-organized shelter program could achieve them, and 
probably do considerably better. However, It is by no means clear 
hov; much better performance could actually be achieved because 
Ou. uhs compounding of ether facto 2 ^ v;hich complicate the problems 
o_ heaiu/i =.nd survival for those v/ho escape ertcessive exnosure 
to the early radiation. 

25* The casualty iigures computed for the Soviet Union ’in this 
Soidy are dene in two v;ays, one using the shielding distribution 
for the unprepared case and one using a shielding distribution in 
v/hicn 40 percent of the urban population and 20 percent of the 
rural population are credited v:ith a shelter posture, like that 
Ucsed in the sheltered case for the U.S, This second posture may 


ent 01 the 
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ov.-ded sheltsrs) v/ould also be pertinent factors. 


27 • 'rhe level cf a^^Lack required to produce hea*^“ casualties in 
sheltered r'Jiral population as a result of blast or direct effects 
of nuclear v:eapcns is entrenely high, prcbabiy nore than a hundred 
tlmeE that required for sLrilar fatality levels in the urban 


population. On the ether hand, it is n 


generally believed 


that potentially heavy casua.ltles in the rura.1 population ar 


necessary" for deterrence. 


2S. Since only about 30 percent of the population of the USSR 
resides in urban areas, population casualties rr:uch above the 30 
percent level are very difficult to achieve if radiation effects 
are not considered. On the other hand, hea.vy casualties in the 
urban population car. be achieved at relatively low force levels 
even v:hen only the effects of blast are considered. Sheltering 
of the urban population in blast hardened shelters of about 100 
p3i night increase the force level required to obtain heavy 
casualties in this group by perhaps a factor of 4 . Hcv;ever, since 
the force level required to obtain 30 percent casualties is not 
very high this v;culd not greatly increase the requirements for 
deterrence. 
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APPENDIX "E” TO 


7' ir<r /*>r*T :; n n 
^ i V s./ J 'J * . — r. 


THE FEASIBILITY OF ACHI5\T:MENT OF 
■COU:?T£HFOi^£ OBJECTIVES ^ 


IjJTRODUCTIOH 

1. The purpose of this Append!:: is to explore the potential 
value and the ' limitations of emplo],7nent of U.S. systems for 
the purpose of blunting the effect of nuclear attacks on the 
United States. 

2. The fact that delivery of a very small fraction of the 
Soviet nuclear forces estimated for the time period of this 
study is sufficient to inflict unprecedented levels of devasta- 
tion in the U.S. has been demonstrated’ in Appendix "D" , This 
fact raises the question of whether it vrill be possible for the 
U.S. to prevent unacceptable destruction to the U.S. through the 
employment of counterforce systems. 


3. There are two main contexts which must be considered: 
the case of U.S. initiative in which U.S. offensive forces ma 3 '- 
be able to attack most enemy forces prior to their launching; 
and the case of Soviet initiative in which only a residual part 
of the Soviet force is subject to attack by U.S, weapons, 

4. In addition to U.S. offensive forces^ passive civilian 
defense measures such as fallout shelters ^ as well as active 
defenses against manned aircraft. and ballistic missiles, must * 
also be considered since they contribute to the same bbj*ective 
of blxinting the effectiveness of attacks on the United States. 

5. In order to assess the value of various methods of reducing 
the effect of Soviet attacks on the United States, we shall 
concentrate primarily on U.S. population fatalities as an indi- 
cator of U.S. national damage produced by Soviet attacks. Other 
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,• Indicatoi'S of nttionai damage suci: as deGtruction cf iuduGrry.. 
transportation, co.Tjnxmi cat ions, or government, while also vrorth;; 
or consideration, are largely correlated v?ith pop*olation rataii- 
ties. In any event these other measures, ir included, 'would only 
serve to increase the estimates or total national damage above 
<-he estimate based on population ratalities alone so that the 
use or population ratalities can be Justified as giving a lower 
limii/ uO the actual total national damage hov/ever it inight be 
measured . 

DISCUSSION OF AN EXAMPLE 

6. In order to give the reader some appreciation of the con- 
tribution of U,S. counter force v;hlch can be expected, the dis- 
cussion V7ill begin with the treatment -of a particular example. 
Ivhile it must be recognized any single example is necessarily 
based upon .many assumptions \vhich are open to debate, it is 
felt that the present example is not unrealistic for the time 
psraod of this study. In any event, the subsequent discussion 
'Will treat many variations of assumptions, the sensitivity to 
the assumptions, as well as ultimate limits. 

7. The example chosen is a case in which the Soviets take 
."e initiative. The assumed Soviet force posture is given in 
. -ole I, vihlch presents numoers of long-range strategic weapons 
' inventory, the configuration of the forces, the fractions* of 
bases of each vfsapon v;hose locations are assumed knovai to 
U.S. with sufficient accirracy to permit targeting, the frac- ‘ 

. Oi each force for v;hlch launching can be commenced in the 
■t half to three-quarters of an hour assuming preparation 
tnsurate v/ith a Soviet initiative sit'uation (i.e., the frac- 
v;hich can be launched vrithout any interference from a U.S. 

01 ;er force response), the fraction of each force for which 

‘h is ordered which is actually delivered to the target, and 
the yield of the v^eapons. . 
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TABLE I 


SOVIET FORCE POSTURE EXAMPLE 


V/eapon 

S.ystem 

Configuration 

Nujnber in 
Commission 

Fraction of 
Bases l/hose 
Location 
Known V/ell 
Enough to 
Target 

Fraction of Force 
Ready for Launch 
In First 1 / 2 -3/4 
Hour In Initiative 
"Situation 

Deliverable 
^Fraction 
Heliabliity x 
£cne t r abi 1 i t.v 

ICBT'I 

Soft, 3 per aim 
point 

200 

. 607; 

70 ^ 

.7 j: 1.0 = .7 


100 psi, 1 per 
aim point 

o 

o 

50 ;g 

80f^ 



Land mobile * 

200 

10,^ 

50 % 


SLBM 

30^ in port among 
17 sub bases 

300 

100^ 

70 ^ of subs not 
in port 

•7 X 1.0 = .7 

Bombers 

Ois tributed among 
100 airfields 

4oo 

90 '?; 

'?0/ . 

.9 X ,4 = .36 


ccunter’- 


o. T‘o illustrate what night be accomplished by a U.S, 
force strike subsequent to Soviet initiation of hostilities, it 
is u-ssunDO i/hat the U.S« iimiedii.ately executes a countcrforce 
strike against the residual, target systernj 

i 


9. The residual target system -- the e:‘n:)ected n^unbers of 
weapons lenaining xponi the initial wave. of the Soviet attack 
distributed among the knovjn bases -- is sho*vn in liable II 
together vath the vulnerability assumptions and overall single- 
shot kill probabilities for the postulated U.S. counterforce 
weapon. 


TABLE II 

RESIDUAL TARGET SYSTEM OF EXAF^^LE 


Expected 



Soviet V/eaoon 

Remaining 

Targetable 

Weapons 

Known 

Aim 

Points 

Ass'umed 

Vulnerabili' 

ICET-I : 

Soft 3/3.im point - 

36 

40 

VN ll-Q-6 


100 psi l/aim point 

20 

100 . 

100 psi 

, 

Land mobile 

io 

20 

VN ll-Q-6 

SLH<1 


90 

17 

VN 17 -P-0 

Bombers 

216 

90 

VN ll-Q-6 
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li. Ti:e rirst wave cf the Scviet attack, hcwcve;-, Isaas to an 
expectation of about 1600 ficslon cegatons delivered, and the 
non-tarsetable 'reciaue of Soviet forces is expected to ulticiatel 
deliver another ^(30 megatons. Thus, while the U.S. counterforce 
strike effected a dra:natic reduction in the targetable residue 
Cf soviet forces, the overall effect only a reduction from 
about 3000 KT to about 2100 Ilf total de-;iv="-- c 

12. To indicate the significance of these n-umbers for U.S 
population fatalities. Table III sua^marises the results, and 
presents expected U.S. population fatalities under several 
assumptions concerning Soviet targeting doctrine. The first 
doctrine is a pure ir.ilitary targeti.ns doctrine, the second com- 
mits 80 percent of the Soviet force to military .targets in the. 
U.S. a.nd 20 percent to population targeting, while the third 
case allocates one-third of the Soviet force to population tar- 

geting. The population Tatalitlp^ f'n- 

d-Liuies »Oj. these cases are obtained 

from figure 4 of Appendix 


TAH-.E III 

SUMMflRV OF RESULTS OF 


Expected -Total 
Deliverable Yield 
Eroir. All Soviet 
Forces 

Expected Total 
Deliverable Yield 
From j^on-Targetable 
and First V/ave 
Soviet Forces 

Expected Total 
Deliverable Yield 
Surviving U.S. 
Counterforce Attack 
(-including Non-- 
Targetable and First 
'wave Forces) 


Fission 

Megaton s 


PERCENT U.S. FA.T.AL T^T^.9 

Soviet Attack Doctr^'n^ 

OHi -third 

Against Against 
ji^lj-Lary Population Population 


3000 gif, 55JJ 

2030 78f s&f 69f 


2120 805s 


895s 


90^ 
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13. It is clear fro- these results shat, for thas c.'iar.plo at 
^ least, the effect of the U.S. counterforce strike, while percep- 
tible, cannot be regarded as a dra.r,atic inproveiaent for the U.S. 

1^. It is furthermore clear that no significant improvement in 
this situation would be effected by improving the quality or 
number of U.S. counterforce v;eapons over the weapons assuined 
in this example, since the ultimate lirdt is set by the non- 
targetable Soviet forces which by themselves produce U.S. 
.Latalitj.es within one or two percent of the results for the 
co'unterforce capability assumed in the example. 

Ip. Sven if the United States were to take the initiative in 
the present example, it would not fare much better. In the 
present example, the non-targetable Soviet force s .alone contain 
a total expected delivery capability of I megatons, 

so that execution of even a hypotheticalljT^i^Fe^tir.S. initia- 
tive attack which completely destroyed all targetable Soviet 
forces would leave a surviving So%aet force capable of delivering 
over a thousand megatons fission. Furthermore, under these 
circumstances (U.S. initiative attack), it seems reasonable to 
suppose that the Soviets might retaliate against our population, • 
in which case they could exact a toll of more than 8o percent 
U.S. fatalities with their surviving force. Sven a Soviet 
retaliatory attack with this surviving force w.hich devoted only 
50 percent to population would cause 75 percent fatalities, and 
if as little as one-third of their s^urvlving force were targeted ' 
against population, 70 percent U.S. fatalities would result. 

16. I^ae remainder of this Appsndl:: will attempt to demonstrate 
that the Situation which, obtains for the preceding exa.mple is 
noo an isolated one^ but is rather the general case. 
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27. A nUjT.ber cf different il3.usti*ative Sov-iet po^turen havc' 
been chosen for the evaluation. In addition, in order to pro- 
duce a convincing appraisal-of the limitations of coiinterforce, 
the conditions upon MhXch the follov:ing discussion is based have 
been deliberately biased in a direction V7hich favors the success 
of U,S, couTiterforce efforts. As a result, the success of U.S, 
counterforce in a realistic situation can confidently be expected 
to be lovrer than indicated here, provided' the Soviets can launch 
their surviving v;eapons against the U.S. (It is, of course, con- 
ceivable that U.S. counterforce might sufficiently disrupt the 
Soviet command and control system as to prevent the lamch of 
any surviving Soviet vjeapons. Tne follow*ing evaluation is 
solely concerned with the effectiveness -of covmterforce directed . 
against enemy weapons, and consequentl^jT is based upon the assim^p- 
tion that no such failure of Soviet command and control occurs.) 

R£PKSSSi>??A‘?IV5 S0\n:5T ' FOKCE POSTURES 

18. In order to study the co-unterforce emplc:rment of U.S. 

%?eapon systems, it is necessary to postulate the Soviet offensive* 
force posture against which the U.S. systems are to be employed. ‘ 
Because of present \incertainties concerning future Soviet stra- 
tegic force postures, a number cf different postures have been . 
chosen for the Soviet Union to be representative of the possi- 
bilities in the time period of 1S63-1S67- - -- - 
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20. In addition to siniply the nu.T:bsr’ oT Soviet weapons, it is 
necessary to delineate various postures that the Soviets might 
adopt for the basing oT these v’eapons. The xigures in Table IV 
are not intended, therefore, to be accurate intelligence esti- 
mates of future Soviet postures,, but rather to present illustra- 
tive figures for pinrposes of analysis. 

21. Sio: different missile postures are shovai for each time 
period. These si:: postures are: 

a, I - Soft . The majority of land-based md.ssiles in 
this case are deployed in a soft configuration v;ith three 
missiles per aim point. 

II - Hard . The majority of the land-based missiles 
in this case are in hardened sites. 

III - Mobile . Mobile land-based missiles are intro- 
duced in the 1965 Bnd 1967- time periods. It is assumed that 
10 percent. of these mobile missiles can be targeted in a 
counterforce strike. 

d. IV - Dispersed . Dispersed (one per aim point) but 
still soft missiles are Included in the inventory. 

V - Fast Reaction . In this case it is assumed that 
50 percent of the missiles and 25 percent of the bombers 
can be launched prior to the impact of our counterforce 
missiles. 

f. VI - Accelerated . Larger numbers of land-based mis- 
siles are included and all t^^es of siting are also Included. 
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2?j. It hcis been s,zzvz 2 eC. in these cases that 90 percent of the 
’ fi>:ed eneniy land-basec rdssiles have locations Khich are Icnovrn 
to the United States with sufficient accuracy so that they nay 
be targeted. This is a soraevdiat optinistic assunption and has 
been nade in order to determine the limit of the greatest degree 
of success v.'hich one could hope for, for ccunterforce strikes. 

In the event that vre are not, in fact, able to detect this large 
a fraction of Soviet niissile sites, the- effectiveness of U.S. 
counterforce strikes \r±ll, of course, be reduced. 

23 . 


T/^ELE V 
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2 k, In order to e::plorc the potential value as v;ell as the 
limitations of U.'S. initiative couiiterforce attacks^ calcula- 
tions for a number of hypothetical attacks on the preceding 
representative Soviet force postures have been performed. In 
order to simplify the calculations each attack v;as performed 
entirely by a single idealized U,S, v;eapon system rather than 
by a nioiture of U.S. systems. Alt.hou^ any actual case V 7 ould, 
of course^ involve a mixture of many U.S, v/eapons of diverse 
characteristics^ the present procedure of considering only 
ideal pure^ systems serves adequately for investigation of the 
possibilities and limitations of U.S. initiative attacks. 

23- For each particular case calculated (consisting of a par- 
ticular number of U.S. weapons against a particular Soviet pos- 
ture), the U.S. v;eapons v/ere optimally targeted against the 
c>oviet force to minimize the U.S, fatalities which could be pro- 
duced by the s\irviving Soviet force. The U.S. fatalities v;hich 
then result from retaliatory employment of the surviving Soviet 
force against U.S, population serve to measxare the acconplishment 
of the U.S. initiative counterforce attack. 

26, The fatality calculations are based on the methods and 
results of Appendix "D" to this Enclosure ^ and are estimates of 
direct fatalities due to blast and fallout only. Becaiise of the 
additional effects of firestorms, and indirect effects caused by 
rganization of society, destruction of communications, genetic 
dixm'oge, destruction of livestock, etc., these fatality estimates 



1 


2 t'-’rouj.r: 3 pi'trccnt tne conPi^qu-^ncos^ in terrrs. cf 

U.S. Natalities produced hy surviv'in^ Soviet forces, of those 


force postures given in Table IV for the years IS^Si 1555^ anc 


29- The general behavior of the curves of Figures 1 througli 3 
consists of a fairly rapid initial reduction in U.S. population 
fatalities vrith increasing numbers of U.S. v/eapons employed in 
the initiative attack, followed by decreasing effectiveness as 
the numbers increase further, and finally flattening out at a 
constaiit level of casualties vihich is not diminished with further 
increases in U.S. weapons, .This lov;er limit to the population 
fatalities corresponds to the residue of non -targe table Soviet 
forces — the on-station submarine -launched ballistic missiles, 
the alert or non-targetable fraction of manned bombers (5 per- 
cent), the assumed 10 percent of fi>:ed-basea missiles of unknovmi 
location, and the forces which escape prior to impact of the U.S, 
weapons in the fast reaction case and 90 percent of the mobile 
force in the mobile case. 

50. In order to illustrate the variation of results vith assumed 
U.S. v?eapons characteristics. Figure 4 presents the results for 
the year 19c5 for the same yield, CSP, and reliability, but for 
the case v/here the vieapon is not assumed to be reprogrammable. 

The ultimate limits for this case are, of course, the same as 
if the v;eapon were reprogrammable, since tlie limits correspond 
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FIGURE 1 

EFFSCTIVZI-IES5 Hi rREvTMTING U,S. FAT/\LI?IE3 OF IIYPOTMETICAIi 


U.S. ir?I?ZA?xV^ AOTTACKS ON PjZPPF:S:l\'TATIV’E SOVIET FORCE POSTURES 
^ ICMSSi YEAR lg6R) 
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FIGURE 2 


£FF£C?IVE:-?ES3 IN PRSV£NTI?iG U, 5, FATALITIES OF lOTOTHETICAL 
U.S. INxIuATlVE A'TTACKS Oil Fi -FHESEKTATIVE SOVIET FORCE POSTURES 
= ^ ^(CASEi^YEAR iqoS) 


FIGURE 3 

EFFECT-nrirlESS IN PRS ^ /EUTING U.S . FAT/iLITIES OF HYPOTHETICAL 
U.S. IHlTxATIVE ATT^CrCS Or: REPFESEHTATIVE SOVIET FORCE POSTURES 


1 


V f 


* J. 2, 


FIGURE 4 


EFFECTIVErrESS I] 
■J. S . IHIT’J.AT±VE A' 


'REvEIiTING U.S. FATALITIES OF 
.CKS Oil RB?RESEi.TATI\^ SOVIET 
( CASE; YEAR I9 a> 3) 


" 1 


FIGURE 5 

E FFECTIVENESS lU PREVENTING U.S, FATALITIES OF HYPOTHETIC AL 
■ -LNj.T±ATj.VE ATTAdR S ON KEF RESENT ATI vrE SOVIET FCRCE POSTU^S 
^ "(CASE: YEAgR 1 90^] 
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PER CENT U.S. POPULATION FATALITIES 


EFFECTIVENESS IN PREVENTING U.S. FATALITIES OF HYPOTHETICAL U.S. INITIATIVE ATTACKS 
ON REPRESENTATIVE SOVIET FORCE POSTURES 
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r.i;:ply to the ncn-tr'.r:;etabls raoidv.eo of the Sevier forces. 
linitG are, hov;ever, approached somewhat pore slov/ly in this 
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n^ure 5 sho;;s the effect of a further reduction in the qusIit;.’^of 
the U,S. offensive missile by as3uniins||^^ 
and also no reprosrar.rr.ing . 




31. Since the asvnr.ptotes of the not depend upon the 

U.S. v;e?,pon characteristics, and also serve to measure the ulti- 
mate possibilities, the subsequent discussion vjill be concerned 
only v.^ith these limits. Table VI samniarizes these -ultimate limits 
for the various Soviet postures and the three time periods 
considered. 


TABLE VI' 


PBHCBHT U.S. POPULATION FATALITIES FisOM R3TALIAT0KY- EI-i?LO^ri-IBNT 
CF THE 2'iO:I-T/3lGETABLE ErlSIDUE OF SOVIET FOE CBS 
(rJO SHELTERS OH AIOBhl 


SO^niET P03TUBE 


I (SOFT) 

II (iLAilD) 

III U'jOBILE) 

IV (DISPERSED) 

V (FAST ?e:actic.m) 

VI ( A C CELjiri-ri.TEi.'* ) 


YE/iH 

1963 

1955 

1967 

(Percent) 

( Per cenu ) 

(Percent) 

47 

59 

67 

47 

57 

63 



78 

SI 

-- 

57 

63 

82 

90 

94 . 

47 

81 

sa 


32. From Table VI it is seen that in the most favorable case 
the U.S. could suffer 4? percent population fatalities while in 
the fast reaction, mobile, or accelerated cases in v\^hich a larger 


fraction of the Soviet force is not targetable, the U.S. fatalities 
range from nearly SO oercent to 94 percent of the total population. 

33. Since the assumptions upo>i which Table VI are based have 
been deliberately chosen favorable to U.S. Initiative counter- 
force -- the fatality estimates are lower bounds, 90 percent of 
fixed Soviet ICH''i bases were assvuned to be targetable, and com- 
plete destruction of all targetable forces vras assumed — the 
outcome of any realistic case is likely to be a good deal worse. 
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clear froni these results that (ir the absence of ar: 
effective civil defer^se proGra:n and/or ballistic rrticsile active 
defense) the prospects of a satisfactor:,^ outcoiae from a U.S. 
initiative attack are not £Ood. The next section investigates 
the potential contribution of active and passive defense. 

co>rrRiBUTJo:: o? passive ai-T) active dz?£!:ss r-g:ASUR£3 
35 • order to illustrate the potential contribution of fall- 
out shelters to blunting the effectiveness of a Soviet retalia- 
tory attack, the calculations of Table VT have been repeated for 
the case of the>U*S, population fully sheltered according to the 
assumptions of Appendix , The results of this calculation 
are presented in Table VII. Table VII thus presents percentage 
of U.S. population fatalities vjhich might be expected from the 
retaliatory employment of the non-targetable residue' of Soviet 
forces against a sheltered U.S. population, but vrithout any 
active ballistic missile defense. 


TAELK YIl 


PERCENT 

i? U.S. POPULATION 

’ FATALITIES FROM RETAI-IATCRY 

EMPLOYl'ENT 

imiiii 


h'f.AoI'E RESIDUE 

OF SOVIET FORi 

CES 


a/ U. 

,S. POPULATION 

TNO AICE^5) 




YEAR 

• 


POSTURE 

1963 

1965 

1967 



(Percent) 

(Percent) 

(Percent) 

I 

[SOPX) 

26 

33 

39 

II 

HARD) 

25 

32 

36 

III 

MOBILE) 

— 

^8 

59 

IV 

DISPERSED) 

— 

32 

36 

V 

FAST REACTION) 

50 

57 

62 

VI 

’accelerated) 

26 

50 

62 


^ For shelter assumptions, see Appendix 


36, It is clear from Table VII that provision of fallout 
shelters to the U.S. population causes a further reduction in 
the casualties (beyond the reduction due to the U.S, counter- 
force attack) to be e:^:pected from the emplo^Tnent of the residual 
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Soviet forces. The reduction in fetalities ranges from 22 per- 
cent to 33 percent of the entire U.S. population, v/lii ch represents 
a saving of about 40 siillion to 60 Trillion lives. 

37. In order to properly assess the significance of this cal- 
culation, it is necessary to bear in mind certa.in features of 
the assumed shelter program. In the first place, the effective- 
ness of the shelters v;as deliberately chosen conservatively in 
order to approximate a lov:er bound to the effectiveness which 
might be realized by a fallout shelter program. No provision was 
made for the employment of decontamination procedures upon exit 
from the shelters, nor 'were sufficient stocks of food and water 
supplied to last for more than a month or sc. These measures 
could significantly increase the effectiveness of the shelter . * 
program. 


38. In addition, no allowance has been made for the possibility 

of a fallout shelter program designed^to shelter only a part of 
the entire U.S. population. By optimally choosing the geographic 
regions of the United States in which to apply sheltering, the 
mmiber of lives potentially saved for a given cost could be con- 
siderably greater than for the case in v?hich the entire U.S, popu- 
lation is sheltered. these considerations the costs of 

saving lives by fallout sheltering iraplied by Table VII ($900 to 
$l400 per life saved based on a conservative estimate of $300 per 
person sheltered) may properly be regarded as overestimates. For 
the optimal deplojTr.ent of a partial shelter program, the cost per 
life saved might approach the basic cost per person sheltered. 

39. For purposes of assessing the potential contribution of 
active ballistic missile defense to blunting the effectiveness of 
a Soviet retaliatory strike, it is only necessary to observe that 
active missile defenses perform the same function in this respect 
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c^2 


r:./jec‘lo crfensive v;eapons eniployed in the countei'iorce i-ole; 
namely, the reduction in the number of weapons impacting in the 
United Stares. Since this is the case, oifensive weapon systems 
ana active defenses can be considered to be direct competitors 
for purposes of blunting enemy attacks and may be compared on a 
basis of cost per enemy v?eapon killed independently of the assump- 
tions of fallout sheltering ana of the actual fatality level 
oroduced. 


40. In order to gain some appreciation for the order of magni- 
tude of the costs per unit enemy warhead killed by offensive mis- 
sile systems. Tables VIII and IX present these costs for two dif- 
ferent exemplary U.S. missile systems. Table VIII presents the 
cost oer expected deliverable vjarhead kill for a hypothetical U.S, 
ICK^ 




jince the returns progressively -diminish as more 
than one weapon is'^as signed to the same target, these costs are 
presented as the costs associated v^ith each successive weapon 
assigned to the target. The costs are presented for each major 
tvoe of target considered in the representative Soviet force posture. 


?ABLE VIII 


CCSTjS_i>aILI.ION) PER P^T.Tinrr^ASLS v;ARHSAD KiLL 

j ^U XjLY REPROG-tJ^J-ITIASLE 
COSTING I'J ^/'d/ 


Counterforce 
vieapon 
Assigned 
to Target 


1st -.veapon 


TARGET 

S3ft SSTz 100 pil 300 psi 

3 /Aim Point 1 /Aim Point Soviet Soviet 

Soviet ICH^i Soviet IC 5 m_ I CBM 

Millions) [i? Millions^ (;^ wiiiionsj Millions; 

6.^ 19.0 22.^ 35-6 


2nd Weapon I58.O ^75-0 121.0 73-1 

3rd Weapon 3,960.0 11,900.0 6R=i.o 15O.O 

a/Y s s umo 1 1 on s iJ 

^ tioviet iG",:-* rej.iacj.xj.oj ^ , • 

0/ In the ‘‘fast reaction" case, all costs should oe 
doubled to reflect the fact that 50 percent of the 
Soviet force is launched prior to impact of U.S, 

ICBM's. 
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